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m m m 

tm^-r^m'^-^^$>^o ) (o^^^tf^m-t^^it^^'c^^mmELmi^mm^mm 
^mummmm> i^j^z^'t(D^or^^mEL^^mm(Dmm:^mizm-r^o 
:$immmm(D!^nmj^<Dmmm\z$^mvx\^^^ telj it. rxi^^h 

^iftM. mmELm^mmiz^^^x. :km.'^(D7f^^\z^^mm'^mw^VT. mm 
mmm(Dm^mmz:i5\,ir^mmytm^'pmmytmmm(D^^^nm'r^rci!biz. 

^bT> mj^^miz^i^^Th. ±mzm-r:itr^<mmELm:^mm^mm-r 
^cii75^w^$nT*3D> ^(Dj;:oummmm^^. #^¥8-1 1128 5-^-^, 

0-2 1 4 6 8 2-^-^, ^m¥l 0 -3 3 5 0 6 1 -^IC^^^tlTV^^^ 

m^i:£. ^m^8 - 1112 8 bmzm^-^nrcmmE-Lm^mmcDmmmm 

2 5 ^2 o\z^-r^viz. -"D(DM^mmi i oizni^. m^(Di^mmM 
^^1 11-11 6-^^^<Dm7inzmmi.x$>Ki. sfc, M^mmmiziti^mm(D 

\z^mELmT(D^m^mf&-r^:it:fyix^^o -rtat^-^. !$.mj:n^^h>. 
^fc. #p^¥i 0-2 1 4 6 8 2mzm^-^nrzmmEhm:^mm<Dm7^^m 

3 0 on, m2 HZ7r:T^v\Z. 3fiiLLfc^l~^n(7)f^||fflft^^2 2 2 a~ 



2 



2 2 6 a^:, cne.(Df^llffl«^^tC^b, ^n^'tl^- h A;!/^ 2 2 2 cl~2 

2 6 d^^bT^g^$n^c^l~mn©^MfflK^^2 22-226 ^i. ^Wb 
Tl^i-So #^3^ffl^^^ 2 2 2 ~ 2 2 6 ti, -y*- h/\*;py 2 2 2 c ~ 2 2 

7 c ^^i.x7^^^:ijjp]\zmm^nx^Ki. ^mmmM^mzmn^nrca^^y h 

y-A2 2 2 b~2 2 6 btca;89> ^APTrS.-Slg 1 © 2 2 1 

^tjtiPTfe^^2(DH^-r>j^^yi7 7.2 2 7 ^X'mum^^mrr^^hi}^'(:^ 

iz. mmmm^^^iri^x. mi^^mo)^^. ^i^mmm^^^m-Aiz^mt^ 
iih^^x^^o -rut)-^. fj^mum^^. m±x.m\zm^^x. ±mzm-rz.iz 

^rz. !wm^i 0- 3 3 5 0 6 m\zm^^nrcmmEj^m^mm(Dmmmm 

3 5 oj^> 0 2 2\z^-r^^iz. M^5^^>/t-3 1 5<h, mmM&^y/-^- 
\zmm^nrciM^mm3 07 ^MX^^-v>A-i*i®waEL^^3 0 9^ 

3 0 9 tm±mmi3 1 2 t<Dm(Dmmmm 313 ^mit^^^robcDmit^^ 

iyrc-/)^-DX. M^^^>^^—3 1 5p^xmmELm^(D^m^mfj^-r^iih^ 

\z. ^66*^5^^>A-i^l;iMbT*5VifcitihfflSI5*t3 1 2 ^, mmWf£^^ 

3 1 eiz^Ki&im-^tD'i^i^rcm. ±:^^^^^j£iyrc^mx\ ^^izmit^^ (m 
nmmytmm) 3 1 ii-j^o, i^mmms 1 3?&fig^b$-&'5:i<h;o^'T^§o -ru 
tDt>. j^mum^^^ m±j:m\zm^^x\ i^imzm-rz.tuK. mi^vmx. 

i^^^i^uf)^^. #^¥8- 1112 8 smzm^-^nrcmmELm^^mo^m 

^fc. mmzmmmm^mmmm^m^ b tc^m e l x -/n ^iktk-t 
^rcib(D=L-y h^^mif^nx:isib'r. tt^nfcW^EL^^^tttc^sv^T, w 
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^fc. 0-2 1 4 6 8 zmzm^-^nrc^mEhm^mmo^mT^mm 

i}mmmmtmn^nxi^m^rci^\z. mumz-^^n^Ti^^^mmmzMTi^-r 
izmrnvx. mmmiztDrc-^xm^^^ytmrn^n^ ^Lit^rmmx$>'orco 

^Tz. 0-3 3 5 0 6 1 ^{Cl^^^nfcW^E L^^gK^^jggS 

(c^v^Tt), m.7i^j:mt.mi-f^nx:^^-r. mmmiz^^n^7K^^mmm\zm. 
7i^'t^m^\tmvxi^tji^^'orzo ^(DfcJ6. ni^nrzmmELm:^mmizi^^^x. 

-'^T.^y hm<D^^^-t^\zmmvx. &mmizt)rc^xM^^^^wm^n^ 

—Zh. 2000-133446 ^IC^^^tlfc^^E L^^gB^SitS 
M4 0 0t3j;ntf, m2 3\Z^-t^^\Z. P-Ffiim^^4 12, 4 13i:, D 
- F#J^ffi^M^4 1 1 <h, D- F^4 2 1 M^mM^A -ilt.. W^<Dm. 
^^4 3 2~4 3 5 i:, T>0- F^4 4 1 T >P- F#JSffiJK3^^4 5 1 

T>u- vmmmA 5 2, 4 5 3 mMv^m^4. 5 Ah^^hjXmm.^ 

n, ^i>fci:< ^t>T>D-H^4 4 1 T>a- HM/E^3ll^4 5 1 <h*^\ tK 
^^mmi OOP pmi^T(D^^'l4:^*7.flHmT'a5^;i<h^#iS[^:-r^t<i:fclc, 
□ — F#JM^4 12,41 3{C*5V^T, *1S^3J:U^'S1S±<7)#^«^K5:Mb 
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fi^x^. j^^ibT. mmnmz^\^^%mtm.^i^\^x(D¥-^7.itsvvm(D 

^ y hm(D^^^mmx^^mmEL ^^mmmjammizn^n^mmEi. 

[1] :^mMiz^nit. ^mmm±\z. o^rji< thT^mmt. mm^ytmi^ 
ii. ±mmmh^m-r^LLh\z. mmm^±mmiiz^K)m±^nrcmmEL 
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*^gK ^ Sit -f -5 J6 ® ® jg^fi *5 V i T . 
[2] Src, 2^^B^(DW^EL^^gS(OK3tS«^^fifet-§lCfe:rcD. m2 

[3] ^fc. :^mmmmBL^^mm(Dmmmm^mj^t^iz&rcD. mz 
:i<D^o\zmf^-r^ ;i <i:{c.fc D , mm^xm&yiz&m^Mmi^tcm'^x^'o 
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[43 *fc, 2^^BJ(DW^EL^^SK(Z)Mgfi^SfiK-r^lCSfcD, 112 

^ib\z. ^KD^oizmj^T^^tiz^K). uam\z^^^Mmmz. mm^^ 

[6] ^fc. ^%BM(D^mEL^^mm(Dmmmm^m^r^iz$>rco. mi 

:z(D^^\zmf^-r^^t\z^D. mi-m4(D:j.-y h^mmmzmm-r^^ 
t:fy^x^. v^^hmi(Dmmmmii. m2(Dmmmmt^^m-r^^t^^x^^ 
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(D:3-~vvt>\ nvT-'^t.. m.'&mm^m.t.. :isnv^^m.t.'^'^ts^t.-hm 
[10] ^fc, :^mm(DmmEL^^mm(Dmmmm^mf&-r^\z^rcKf. m 
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mmt-t^z.t^^x-^^0 

mmz^i^^^7i^m(Dmm-/)m^tf^^^ y-'^T.^y hm<Dm^-^mmmz{p> 
[12] :$imm(DmmELm^mm(Dmi^ijm'^mm-t^iz$>rcD. % 

zL(D^3izmmT^:it\z^^. m2(D=L~yh(Di]mmzi^i^x. m/etic 
mmm7i(.mmvrchiyx^. m2(DD.-yh(Dnimmz^\^^x. ^m\z^m-r^ 

[13] sfc, :^mm(D-^ ib\zw\(Dmm\t. ±mi^rcmmmm^m^^rc^mE 
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m4(D=L~y hizioi^^x. mm^m±mmiz^Dm±-r^^i:. 

:i<Dj:^\z^mmm^mxmmt. m,7Kmmi)mt^^mmmm^m^^x\^^^rc 

V. ^^izit. mmmytmmz^n^^7i<.mo)mm^^m^tfj:^o 

[14] ^Tc. :^^m(D-^ ^\zm(Dmm\t. ±mvrcmmmm^m^^rcmmE 
Lmi^mm<Dmm:^mx$> d ^ 

iz^mi.. 

ZL-y h-/)^'^mi<DrL~y h^1f\-LX. m4<D:i-y hlZ^Mly. 
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w.ACDrL-y v\z^^^x. mm^i^itmumz^m^^-t^^t.. 
z.(D^o\zmm-r^ ^t.\z^ri^ mimm^mmt^ ^Ltti^xn^t: l % \z. 

[16] ^tc. ^mmo:>mmE'Lm^mm.(Dm.itjj^^mm-r^\z^r:iri. m 
2(D:D.-y v\z^\^^xm.7^m-^ntcxmmwL^. w.i(D:i.~y v\z'^mvxii^ 

Z.(D^O\Z'm\(DIL~y V\Z^^^X}^n't^^t.\Z^y). m2(D=L~y h\Zi5 

x^. m3<D:i-y h^^m-r^^xo^mm^mm-t^^t^^x^^o 
-yh{c*5ViT«, mm\zm<Dmm^m.Mm-r^z.t^^x^^rci>t>. mmy»^ 
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[17] s^c> :$imm(DmmEL^^mm(Dmm:^m^mm-r^\z$>rcr). m 

wm.^'^\z^^^x%. y—^T^i^v Ym(ry^^ti^mumz^>fs.\^mwE,\.m.^^ 

0 5 mmE-Lm:^^m(Dm'mmx$)^ (^©2) „ 
0 6 mmELm^'&m(Dmmmx$>^ (^©3) <, 
0 7 mii^ELm^^m.(Dmwmx$>^ i^(D4) « 

0 8 W^EL^^^B©6^M0-e^^ (^(7)5) o 
0 9 W^EL^^Sg©8fr®01ra5-5 (^0 6) o 

010 ^1 y h (D«0"e^ 

011 m2(D:2.zz.y h(Dm^mx$>^o 

012 ^3<DrL-^;/ h©mBi§0"^^^ C-^-Wl) c 

013 m3(Dn.-y h<Dmmx$>^ (^©2) o 
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014 HScD^L-^y h(7)MH§0Ta5^ (^0)3) o 

016 n 2 (DmMmm<D^mE LS^gg^^jggfi^^-rs-r^^o 

019 018 {c^-r^gWi7K:J^M«J^ge{Cct 0«Lrc7K^ate5^^- 
0 2 0 «e5fe©W^E L^^gB(D^3iSM^^-r0T$)^ D o 

02 1 u^(DmmE-Lm^mm(Dmmmm^^-rmx'$)^ (^©2) o 
022 mM<DmmEi^^^^m(Dmmmm^^^m-v$>^ (^©3) o 

02 3 fie5fecDWmELg^g«©m3tgB<&^-r0T$.^ (^(7)4) o 
^ ^ llSSf ^ Jt) (D*^ (DUMJ^M 

^mM'^n^'ho^x^tr^^K ^r^. 0®t«, mm^^-t/w^y^^m^^^ 
-^nm^'^^x-t^r:i^(Dm i ©a. - h 2 1 .t, 

||2CDa.- h 2 3 
^1i^7tiS^*43i;r/±gBm^J^J5X-r^fces6(^ll3 ©a.- h 2 2 

iirjiifflWlCctOi^H^i*±-r'5>fca6c7)||4(D:i::i>y h 2 4 

^ 2 (7)0.- h 2 3 3 ©n^^;/ h 2 2 <i:(DPBll:i> ^ 1 ©:x- h 2 1 
ttxab D , T&^O, 1 CDO.- h 2 1 {C^ 1 (Dm^^SM 2 5 ti^Wtnx^^ii 
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m^x$>^o Hi (D^mmm 2 5^^zsm2 (Dmmmm 2 7 ^n^en 

itmKim2 e^^vx. ^n^n^2(Dn.-y h 2 3^. m3(D-L~y h 2 2iz 

^m-^4 7t. \^^-m7.mm^m3 5, 3 6t. m^7i^>:/4 0 m.^. 
sfc, Ell Of, ^W2 5x^-r:fj\^\z. ^i^mmm'^my3i'^mr-i^m(Dmm 

isx^->^4 3 ^^>\^m-r^rzit>(Dmix^^o 

h 2 3-riJPll*^nfcS1Sil^}^^-r^^J;-5(c;^^bTag)'5c 

^fc. \^^^ii7.mmmm3 5, 3 6«, s.'^th4 siCckD^.-^^^TOb^^cCy^^^^ 

^ ^ IC, 5 ^gtt7K:^M*?l'J^gS4 6 HI (DO.- h 2 

•5)o 

;^j:43, Hlco:x-^:/ h2 IJ*, ^4<D:i-y h 2 4iZ^\^^xm±l^X%'bnrz 
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d^T, mi CDJn.-^;/ h(D^»^, ^3©:!-^:/ h(C:fctt^#:«col/2~l 

mmt^)^mzf)-^f)^^m'^-h^^^f:i^'^'^^o 

(DSHfi 

mi cDHssj^^MViT, mi(D:j.-y h 2 1^. mi^-msizTT^-^^oiz. 

^2(DZL-y h 2 3 ,i:m3(7)rL-^y h 2 2 tom^zMmt^^t^^m.hVX^^ 

-So 

Cl(DJ;^/^cj:@2S^tT^micDa*«, m 1 h 2 1 ^^LT, m2<D^ 

-yh23t. mso):!-:::.^ h2 2 t(Dm^. mU^mr^MX^^^olZ-T^ 
rcibX$>^o Tti^-^. mi(D=L~y h2 l^iYlyX. ^2(DD.=Ly h 2 3\Z^ 

m-r^^o\z-r^r^^x$>^o 
mxit. ^2(DD--y h2 3\ziD^^x. T^nM-fj^m^^ '^nrcmmzMiyxm 

^(Dm.MM'^l^rc.m. m2<D:L-y h2 3-^)^1^. f^l<DrL-yh2 1^^VX. 

2 1 ^^LT, iEiif^Km^^m0^-^nrz.mwL^m3(D=L=Ly h 2 250^e)m2©n. 
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m^\t. micDrL-^;/ h 2 lie, ^l*5J;?^"^2(D«3^gH2 5, 2 7 ^Wt^ 

s a: i fete, ^n^^ntc^as-r^^ i (7)Sis43j;?jf^ 2 ©«is^mBbT*5< » 

mi<7)^3^S®2 5l;:cl;D, ^ i<dS«(D^^II2 ©a.- h 2 3 l::^ 

B2 5(:iJ:D, 'mKD^-:::.^ V 2 l^iVVX. 'm2(DZL~v V 2 Zij^ib'B^CDn. 
~^yV2 2\Zl^mrt^hh^\Z. Wm\Z. m2(D^3t^«2 7fC«gbT43Vife 
^2<DmmZ'D\^^X. 'mi(Da.-^y V2 li)^^'m2(DD.:=Lv V2 3{C^M-r§o 
^LT, ^SCOXL-^;/ h 2 2 t;i*5ViT, mi <Z)»«±l36g|^-r^i^:fel3. |S1B# 
\z. W,2(Dn.~yV2 3\zii\^^X. ^2(DmWL^U7)^^Wt^^t.ffi'^^^o 

X'Z>X.W,l^W,3(D::2.~yh 2 1. 2 3, 2 2^Z.(D^o\ZUm.'t^^t.\Z 
V h2 2t.i3miS.\z=^W\^U^^^mz'T:^^ii\^^oZ.h-T:^^o 

-rr^iD-^^ w.2(DrL--j h 2 3 t:m3(Da.~y h 2 2 t.-hm^mzmm.'^n-z 

||2(DrL-^y h 2 3T^g|5{Cg^m$n^^^7K5>^^£^^»W^\ ^3 

(D=L~yV22mzmiX-r^^^titi^^r^^ ^tc. ^mznm-^n^^^^.^^^ 

J:oT, B2(D:i::^^;/ h2 3<hm3(D:i-^y h2 2i(DrBllC, mi(DZL-yh 

2 i^mm't^z.hiz^o. ci(Dci;o7^cr«^^^^a-r^ci<t7&^*-t:#^fc<DT$)^o 
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~ 5<®(Dt6Hl*3(Dffi<i:-r§ ZL <h7j)WS b < , 1 ~ 3^0 (DISH l^(D{ii<h-r^ ^ t.ifi 

n -5 J^-^;?/^* ^ 86 T * ^ o 

4(D:x--/ h2 4<h7&^^ltMi$MbTS^i©'&^, 0 3 tc^TcJ; -9 2 (DO.- 
h2 3<h. m4(Da--^y h2 4<t:^#^ffi-r^«'&l::«, |gl©^jtg«2 5 

2.^2 (DO.- h 

2<h. »^SX7"->^3 3i:, j^^g«3 8i, ^i^^y h h 3 4 ^1#^3 
7,h. F^-r^Xti^SS3 5, 3 6 i, *^7j?>7°3 0 »,^th4 5 ^ 

SSj7K:J^M*«'J^Se4 6 :7°^X-7j5fe#gB3 9 <h<&*^lbTVi^;i^/&t 
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^fc. F ^-r :»7.mmmm 35, 3 e ji, mj^^sy 4 5 0 m.^.'^mmivu:^^ 

vrzi^^-DX. j\^i^>^[f^(Dmm7.^->^izm^'^tirz.^mMumzMi^x. 
S/t, :^fs^^7.(Dmxtmm$>^^^mmiz. mw.7.^-i^(DTmzmnx 

^J^tf4 0"C~3 0 0'C(DfSHl^<7)Mt^M^bT, J::D^ff^b< or 
-2 0 O-CcDrai^tT^fitfcMLT, $e.JC^*L<«8 Or-l 5 OX:<Dm. 

mp^o^mzmmi^x. 1-12 o^rHi^BtPBiTHj^TKra^fT-p ;ii:;?>^^$f 

wiz. mmmmm^(Dmmm^mm±\z^ti>mf^vx$>^m^izu^ f}^-^^^mm 

mf}^m9^itvf^\^^.koiz. 4 o~8 ox:^m(D^&^mxMm'r^^^^^tf?^ 

y^p^CDM^^'t. m^it. 13. 3Pa (0. ITorr) U~f<Dm. ^0$f 
^U<«, 0. 00133Pa (0. OOOOlTorr) &Cf<Dm\zm't^ 

VircJ^-S", ^n^n<DmM^ 20~1, OOOscc m/ 10~500sccm 

(ommp^(Dm.t.^^^}i'h^u^\^<^ \£ti\z-oh^x\t. 0. i~iopa©iBH 
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^^13. 5 6UHz t-^^tt^iz, mti^ 1 0^2 0 ow(Dmmp^(Dmt-r 

m^mi^'p(D^7m^m^'r^m^\z\t. ^mmm-^ i^mmmytmw(D-m^m 
siL, ±m\^rcmmA^^nmmB^m\^'r^^t\z^ri^ nta-r^^t^^x^ 

mi^xmm-r^o 

01 8{;i^-r^g»j*5^M«ra'j^^«5 1«, mm(D-mx$>^^^. mm^ 
Ail. 7K^m\muBL^^^m}^iyX$>o. mm±,^mx^n'en^6^i.x$>^o 

Tv>^c u^. z.nib<Dmm'^m& 6. 67\t. Ti^^m^^Biz^^n^mw^ 
6 5(CctoT, mmmzmm^x$)^o 

-So ^fc. e(Dmm\zu. mmtmmb 7i)^mnx$>Ki. ^^iz 

:i<Dj^oizm}^-^nrc±^wi7K^^m.mm\^mm5 nz^mt. mm^A-^^i^ 
m^—^izuwT^zt^^x^^o ^vx. :i(D^^u^mx\ mm^W63^ 
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m (6^) ^g^oT^bT^o, mmz. mcDrnm (g) ^Sot^lt^^o 

:i<DUn<Dm\^Ml:U. S«A7&^\ 5 5 4. 4 4 0mg-r$»D, fi«B/{>t, 5 5 
4. 3 0 Omg<h?'j:^c i^c^'^'U, ;i(D^^JT(i F^-T Ji^^y 5 6 0 % 

nfc*i^3^ff^fflV^T?l'J^T?)il^/5>W^UVi;&t, ^©ftUlC, ASTM D5 7 
3. ^3(Da.-^y h 

m. CVDSB (Chemical Vapor Deposition) , MOCVDgK (Metal 
Oxide Chemical Vapor Deposition) > y° ^ X'^ C V D (Plasma Enhanced 
Chemical Vapor Deposition) ^ M^'t ^ b V ^ „ 

Qmmmmmmmmmm 

:i<h 30^0 Vie 

Tut)-^. mi 2 43cfctX0i 3tc^-rj;-5;^j:M^^*gB2 0 i^fflv^, mm 

2 0 3\zM\^VXUmVrzm^(Dmmm2 12A~212F;0^e>, 

^tc. c(D^oum^mm^m2 0 i^m^\ »^2 0 3t^> ^m»^s2 0 3 

^^^■^'{i:^rcib(Dm^^^2 1 3 A^^^b, MmM2 1 2 A~2 1 2F^^ 

n^nmw.2 o 3(7)iEife$A^2 i sA^^ihmnr^&mz^miy. mu2 o 3^s 
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*^if 2 lot, :i<DM^^2 1 o\^(D±mzmm-^nrc. s^2 os^m 
^•r^rcib(D&w.^)iy2. lit. z.(Dmm^)iy2 1 i(Z)T;^fcMi^BHs$n 
fc. mmMn^^m-r^fctixDm^ iem) 1 2a~2 1 2Ft^^ 

commit 2 1 oti, s^M^^ (s^it-To ) \z^K). \H^^m^(Dmf£^m 

sis>i^;i/^2 1 lit. MU2 0 3<Dmm^^^mt^^m^2 is^m 
A, M^m2 1 omx\ m^2 0 s^A^mzu^-r^^^izmf^-^nx^^^o 

:i(Dmm^-)\^y2 1 i(D±m(D^^^^\zit. mm2o 3^0^ (gg) ^it 
-5feje)©iiifefftgi5 2 1 3:fymm.:^\^izu.m-^nx\^^^o ^rc. :i<Dmwii^2 1 
3 iHi^^wi#©T$»^t-^ 2 1 4-/)mm^n. ^-^ 2 1 4(7)iHifeWjf^ 
{ZctD, sw;i'3^2 1 1 }C'»jt$nfc»is2 0 3t^. mm&m^)vy2 1 it 

h%izm^^^2 1 3^m^'P'L-tVX^m't^.i:oizt^-oX^^^. 
•tUt)-^. mU2 0 3(D^'biZ\t. ^1^mU2 1 3{CJ;^lHlfe$ft^2 1 3 A:^^^ 

^fc, ClCD^*getC*5ViT, »^2 0 3<D?^t»ifS#(ClS^$n7'cj:Vi;^^\ 

it. mi 2^,kzsmi 3\z^-t^^iz. mu2 0 3^mW'W^x^^m'^. z: 
<Dmm2 0 3(D^mMm2 i 3A^^'bt-r^iRmF]2 2 i<DR^±icmoTit 

^(DMmm2 1 2A~2 1 2F^gBISL, «R 2 2 1 (D^g^M, «^2 0 3 
(D—mo^-m-^^-LtLfcit^iZ. M> (1/2) X L<&^tS-r^:i<i:;0^'M*b 
Vi„ ;^j:*5, S1S2 0 3(Dia(Dfi$;&^^^n^^n|p|-T7:j:<, M'b 

Cl©d;-5(Ci^^-r§:it{:iJ:D. iSic(D^«M2 1 2 A~ 2 1 2 F;&^^, SIS 

2 0 3\zM'r^Mmm<Dxm^^^is,^^izw\—izx^^(Dx\ mmmo^mj^ 
\t^^K)^^\zum-t^z.t-fy^x^^o 
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^fc, ^KDMM^m^zioi^^x. mi 2\z^-r^o\z. 1tica)^«M2 1 2 A~ 
2 1 2 F^, S^2 0 3<7)lHl^lftll2 1 3 A^4'>i>i:-r^<S^.R 2 2 IcOH^-h 
(CgB^b, 1S^(D^*i!I2 1 2A~2 1 2F(Di2K^ (fH^) ^ n ,h b;^<i: 
^^«M2 1 2A~2 1 2F<^, <g^®n2 2 10«f>i>7&^^ 3 6 0° ^rKD^m 

mxit. 1 2^6mmm'r^m'^iz\t. mr2 2 i(D^'b:^^iE>6 
mmm ^^^izmmr ^^t: tj^x^^ o 

^^^eeo, & i^m\^^xfm.-r^^t.tim^\^<^ mmm\z'D\,^x\t.. x 

^fc. m3(D:i-y h-^mmmm.o:'m'^\zit. mi 4lz^-rJ;:o\z. nyr- 

mM.'t^^t.tm^\^^^o z.(DXo\zny7—'m.QA^m\'^^z.L\z^K). sis 

•7^#ga6 3. ^«^«6 0, 6 1, X/l^y^S^U^iJ^Sae 2^|IIS:;^^::MSt" 
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-^n^ncDmm^ 20~1, OOOscc lO — SOOscc mcoi^m 
i~i OP aOD^HF^c^ftii-r^^i^j&W^LVio ^bl;:, :/^X-7^#<Di^o 

i^Mi^ (RF) (Dm^m^l 3. 5 6 MH z <h bfc^-^, ttS^'^^l 0~2 0 OW 

mzmm-r^ :^tu<. mm\zi^mLrcmmmnm(Dmmmm^m^mz^.^r 
mm^^mmr^^miz^m-r^ c tm-v^. lEji&x^^mm^^^ z. t-^^-v^^ 
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fctci.. mm^ytmi^(Dmm\z. mmmmm. ^mtm. mytmi^. ti^-y 
mtv xaa ^ffiij^ L. . ^n>&^ ^ # n^m^mmmytmi^(D^7i(^m tvxh^ 

^-dx. mm^^ytmi^commiz. m^itmm'^Bm-f}^mnx^^m^\z\t. m 
m%%mw^^ummwmm^^M\zu-^mt.\^xUM\^. '^n^\z-D\^x(Dm 

f)^ \z^mt ^z.L%x^^. 
^t^fD%. ■^nmm.m^'^^tc'^mxmmm^mw(Dm,mm(Dmmc. m^xs 

}sb^^my^6^wmm\^mm^m^-^xm\'^\^x^\^^tzmm.^%mw^9V(D^nm 
w= c (mac-asD) / (««D-aaE) d x i o o 
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4. m4(DlL~y h 

mmitmm^mms 1 \^^^is:^mmmm3 s, set, m^^y^^ot. 

n.'^^i\-4 5 ^S«J7K^M*a'J^SB4 6 i:^aiiLTV^^;i<h:*WSbV^o 
S^fflV^T, 9. 8XlO^Pa~4. 9 X 1 0 ^ P a(DWf£tl'V> ^UJ^'t^ Z. 

(^^-fr-To ) ^ssttT, ^ntcsMs 7^^^L;^c^, m±mm^5 8^ 
5. ^^gu 
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^L.T, :ini=><Dmmu2 6\t. mi^^zsm2(D^mmm m^^-ro ) cd 

»jf^<h IrI^ bT ^ d b lie 

:fj\^izmnv> -^ntmMi^x. f^i(DZL~yh^. f^2(D=L-yht(Dm<Dm 
m-r^:it'^^x^^o 

-Dtznj^x. ^KDn-zLyvt.. 'm?>(D:2.~yVii(Dm(Dmm^tim<}it.%\z. 

(DZL~y h\zmm^. ais<7)fEi#^4'ii:b, mz(Da.--jh\z^\i^^m'^mmz 
mWi^mM-r^z.t.i)^x'^^o 

6. W^EL^^gB 

^ 1 (Dmmmm(Dmm.m.w\z^m^^n^'^m^'Lmi^mm\i. otcoj: -sfj: 
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(1) ^mmu 

0 0 0 imm%^'r(Dm^^n^7.m)^%WL^i x i o-^^c c • cm/ cm 

2 . sec. cmHgl^AT(OM^-r^d<i:?5>^^W^*n^^bVio 
(2) 

Q)iE-A^xm/^m%^m/\^m^mm 
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z^ymmw. y^^i^:r.ymt^m. •ry^)v-( ^')vymmW: t 
)v^zyymmw. \^'7-j^)ymmw. y^u^y^-yx-ymmw. trpatfa— 
)vmmw. 7.^^))vr^ymmw. ^-^vymt^m. j^mmi^^'^v'T^ y^ 

<, 0. 0 0 0 1-0. 0 4fia%c7)ieH(*3(Otti:-r5:ii7&^^ctD$f*b<, 0. 

000 i~o. 0 3mm%<Dmmp^(Dmt't^^t-A^-^<hiz0^v<. 0. 00 
0 i~o. 0 imm%<Dmmp^(Dmt-r^^t-/)mhtitf^v\^\ 
w= c (aaA-M«B) /fi«B] X 1 0 0 

mmi^rcmo^mm^^mmz-D^^^x. ±^W}7i^^^m.mmMmmiz^ 0 

fcilt^^fF^^fflViTaiJ^-r'SCiW* ^CDfdilC, ASTM D5 7 0 
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rc\tti-)vy ^ yzy^-mzj^^T ^^A^m^mi^r ^:it-^^x-^^o 
^r^. mm^ytmi^o)mmiz. mmmmm. ^^mitm. ^^mw. ti^-y^ 

uT<Dm^t^ ^itiz^-oTh. mytmmit(Dis.T^^mm\zm^ ^ h^^-v^^ 

vrcf)^^x. mmm^mi^<Dmmiz. mpiitmmmmm^m\fx$>^m'^\z\,t. 
mmm^mi^^<i:.z:^mmmmm^^M\zM'^<^i:i.xmmiy. ^n^iz-Di^^xcD 

017 ^mmvf^^^'^^Mizm.m't^o 

h(Dm^iz^^mytmm(Dm[:mt<Dm^'^^i^x^K) . mmz^-i.. 

L^^mm^mmvrcm^(D^^mmit^m:Vx:BK). mwu. ? 5x:(Dmu 

^UT. 01 7;5^?)^^l;iil^$n^^-9lC, #^^3ti«#:cD^7W7&^^i'Vci:V> 

^5^, m^mmit(Dim^i<^<u*^^ m\zmmmytmi^(D^7Km^^^^^\^^^ ^ 
i^co^7i(.m\zMi^xmm&=)izmit-r^h(Dxm<i:<. ^tkwo. 0 5aa%^ 

5 mm%&.r(Dimzmm.-r^ ;itiz^<o. mytmm)t(D^ym±^^^mm\zm^ 
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^^4^. (2 St:) , 2MrBl(D;^fi^f^cfcO t), ^^Mm7i>^Vh$<;^j;^ 

(3) nm 

( I zo) , -iyi^^i^m (c u I n) . mit7.x (s nOz) , mitmm 
(zno) > ±. B^. /^^z^^Am<Dmmmm^mi.'r:mmr^f}\ &^\^^it 

^i-y-yu-^^ >^m. mi^\d-i^mm^. cvDm. mocvd^. -^^x-^ 
mm^mi^-r^ z. t-^^x^^o 
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A, U^>^A. x'^:t^->'^A-^'&^, TJP^n'^A, ^^bT;U^ ::i'>A, T;1/ 

(4) «rBim^j^ 
(Dmmm 

-fbzfA, yfi^)mt\i=-)imm. 4^ux^i/>, yx.y-)vmm. 7)v^\^mm. 
x-Tf^^iymm. ^^')^v^ynm> 7i^uxx5^;i/^m, •^v-iymmm. 4?ut 
5 \^m^mf)m^i<^ri^o 
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lo,) mit^^y (Tio^) . mit-(yhvoA (Y^OgSfc^Yo,) , m 

ityjl-^zz^A (GeOz^/tJiGeO,) . mitM^ (ZnO) , Mit-^^^- 
zyOA (MgO^^^MgOj . ^^b:^ Jl/v'^^ A (CaO) , (BgO 
3) , M'fbXhP>^'^A (SrO) , ^ib/tU-^A (BaO) , Mitm (P b 
O) , zy)l^-7 (ZrOa) , m{b■:^hU'^A iNa^O) . m<bU^«^A 
(Li^O) , mittl^)^2^ (K2O) ^^^tf^:ii7&?T#^o 

T./^y^'jy'^m. mm^. it^mmm (cvd^) > -i^^yy'u-^^y^m 

0. 0 im»%OTcOffi^:T^Jl<h75^'$?>t^$f^bV^o 
(5) fe^^i^^ 
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±-r^fei?){::^tte>n, ^m(D^*^cbts.^^mm. "^tM^m^n-oy—m'i 

^mmmM tU^ ^"^ffi^ ^ J6 T ^ o 
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m^ibn^-^^^^^ifri^x. M^mm^rcitx/'^y^v >^mx-f^m-t^^t^^ 

~mxFfrm.(Dm^mw(D/'^^—y\z/'^^-:=->^vrcK>. u->toj^©;^ 
mxmm(D/^^->iz/'^^-=.>^Lx. mytm^^mfm-^o-fym^v^^K 

^fc. mytmi$^<D^7^m^. mmmytmwtmm\z. o. 0 5a«%OT(7)fii 
i:-r^ciii/&w*b<. 0. 0 3mm%^To)mt-r^z.tf}^.kK)ttf^iy<. o. 

±^nm^mmmytmi^<Dmi\:^it^i&mLx. ^-^x^fsy h(D^^mm^m 
mtu^m'^^^$>^rctbx$>^o 

mx$)^o 

(6) mmEL^^mm<Dm}$.m 
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«18<^r, mi\Z. (3)S}^c«(D(OlS3gCDW^EL^^^B^, 0 8(3, 0 5(7) 
WaEL^^gBl 8(0»^«JTfe-3T, @^fc«(D©^jt(7)W^ELS^g 
0 9 SeoW^EL^^^Bl 8(D^J^^J-e*oT, (8)*fc(i(9)(Z) 

iPf^^n;t3^j^S1S^Mt-^fc86®m2 ©3--^;/ h 2 3 {C43tt^<^^^7 0 



1. mm. 
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(1) h 

(2) ||2(DrL-^y h 

i^ai^zo^:, ^(Dm^mm't^mmM2&t.f}^ibmi^-^nxh^^z.t.fi^^. 

(3) m3(DZL~^y h 

m2(Dmmmm\zi5i^^m3(D=L-yh (mm=L-yh) 22^, ^i(Dmm 

?^^J'43tt§^3(D:x-^;/ hcD[^^il^mT^^OT, ;i;iT(Z)iJ&HJ«#lll§-r^o 

(4) ^7 h 

A:7T-^-^y h 7 2«, ^3©rL-«v h 2 2<h, m 4 (D=l- y h 2 4 t.(Dm 

y h2 4\zi^\^^x\it. m'^±m.&'r\z^^^xm±i^m^nvrcib. nyT-=L~ 
vvi 2i)^m.n^nx\*^u\^^t.. m.mA}m<D'mz(Dn.~y h 2 2*^^, ^4(d=l 
~yV24 \zmwL^^m\^rz.^(^. m3 (DiL- h 2 2 \ziin^M'&m.(Dmmf)^ 
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U^. /^yT-::^=-yh7 2\ziii,^Xh. mmnh. MSBt, 
(5) m4<DIL~y h 

m2(Dmmmm\z:is\-f^m4(D=L~yh (m±:i:=-yh) 2 4u. mi(Dmm 
mm\z^i-^^m4(Dn.~^y h(D\^^tmmiX$)^(DX\ :i:ix(Dmmi-i^^m'r^o 

2. »jf^ 

f^2(Dmmmmizi5{-f^mmmm^mi^-^^^iz$>r^K). sr. mm^mum 

:^\,^x\ mi(D=L~y h 2 1 m2(DOL~y h2 scDijnm^i 1 homizm 
mi(Dmmmm(Dmi^^^:^^-hT^tthiz. mi(DzL-yh2 1 

2 i(Dm^^m\zm^tt^\z. mi(D=L-yh2 1 ^2(^:1-';/ h 2 3© 
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soot:, 1 o^^2 4mm^-r^^tmn^v<. sfc, m^\t. 
ux. mmcDn^^^mit^'t^o 

m^^mm^mxmmvrzLvxh. mmiz^^n-r^zt^^-pimLt^^o ^ut, 
mm<Dum^^'pt^ < ^ ^f^mi^mitmiizti^^xi^Mi^mi-f^ ^ t^m^ v < . 
J: oiff s b < wi^i-^mzt^^'^x^^n^mM^^ ^ tx$>^o 

m^Lit. io~4ot:, 1 o^-^-i zmmt-r^^^-A^B^i^^^ 

znztii^^^. mi (Dmmmmhmm<D!$.m^^^r^^tt^x^^(Dx\ mm 

m^^m^m^-'^x. /'^yY~-:i.~yh7 2\z^m-ir^o -ruiD-^. mz^^ 
(Df^3(D=L-y h 2 2;6^?>, mmizm&^m(D/^y T-:=L=.y h 7 2(Dm^mm 
\z, ^(Dm\zmnx$>^zy^yiS!'—2 e^m^^rc^Wix^m-r^o 

fj:*3, ;i<D^o\zny7-:2.-yh7 2f}^m\^X^^rcisb. mU^m4(D=L~ 

y h2 4^X^m-r^mz. ;^y7-::i--yh7 2t. m4(D=L-yh2 4t(D 
m(Dzy^yi^ — ^mmi^X'h. m3<DOL~y h2 2 \Zi5\f^M^M'^Wr^imzm 
Wr^Z.t^^X^^o -rUiD-^. /^yT-0.-yh7 2^1. m3(D=L-yh2 2 
t<Dmizh'>'vyi^~-^^$)^fzii>^ /-^y r—^^y h 7 2(DM^&.^^ HSO^l 
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mi^\z9^'t^of^'mA<DZL~vV2A\z^\^^x. m^\t. s 

(1) B1©X@ 

mMt^TMxd^ri. ^m^'Lm:^^m<Dmi^\z^^^ifi> mwi.±.\z^^'rw^n 

^^<h7&^<ff*U<, ±aiL;^^3©a--<y hOKit^S^fflV^Tff -^diid^^T^ 

-So 
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(2) ^2(Dj:n 

mi^mz^T(DijmMm^no^\ ;^^\^^tz.<Di}mmmtt^\z. mcom. 
f^2(D:2.-v v\zwt.mc-:r^X'^m,wmm^^nm'^mtw^m^m\^^x. 

m\znvxmm%^^^^M'^i)^^^r:i^x-&^o 
^Tc. ^mEL^^mmo^^'wmm^rcummmm^^mi^x. ja^TKx^cDjup 

0 x:M^^^^x^ibmm-r^ <h{c j; d . ^mmm^rcummmm^z^n^i^ 
—^x^^y h(Dm^^^m-r^:iLf)^x^^o 

m 1 *5 2 (Dmmmmmm(DMm^mmizmm-^ri^f)^. mmm.7i^mm^m 
1 0 53^-1 2mm(Dmmp^(Dmt'r^^t-fym^vi^o 

^iLxmi(Dmmmytmi^(D^7i^m^ 0 . 05 mrnxuTiz-r^cD-^mmhr^^m 
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^7KMS^SSbT43< ;ii;i>W^bVio 

m^^m\z^n'en^m-^n^ti^. '^m.nimf^^m7L\t. io^~4 0BtrBi® 
^\rc'^(D^m%%mw<D^y^^^ 0 . 0 5 mm.%^'r\z'r^(Di)mmtf^^m 

*b<, 1~1 2BtrBlC7)ieHl^COMi:T^Ci:75>^*$ ^fC$fSbVi„ 

bfcT&^^-QT, flJ^TKXg^M.'^^- 5 O'Ci^T<7)fi<i:-r^^^;0^*J;O$f^b<, 
M.-^x^- 5 Ot: 1 5 0'C©tgH!^(^fi<i:'r^^<h7&^^^^lC^^bVio 
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b^5&^^oT, \si7^mm^. 3 o^--2 4mm(DWlm\^(Dmt'r^^ht^^K)t^f 
Tc^X^^o 

ifi^K>W^\^<^ 13. 3xlO-^Pa~13. 3 x 1 0 P a co^Hp^cofit 
U^. fl5J7l<ie(7)*^^^ 1 3. 3 X 1 0-^P a£JlT®ffi<i:b;^c^'&®flJ&7K 

^tmx. n^n^^)i^\t.'^f^'bu^^m'^ffi^^t:i^x^^. 
(3) m3(Dj:m. 

m 3 (Dum-i. m 1 2 *5=tt/0 1 3 iz^-rm 3 (DD.~y h 2 2 (c^i/^t, 
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s-r, mi 3\z^'tJ;:otii^m^:fym^(Dmw.2 0 s^mMv. :i(DmwL2o 

a^^^A^i 4^fife^-r^{c*fcD, um\^2 2 i±x\ gi^-r^- 
o®^«j!i2 1 2A*5j;D^'2 1 2D\z. M'^mmmt^^ hm'f'mxmm m 

m^(DM^^> m^\tl3. 3x10 -5 Pa (1. OXlO-^Torr) \Zti: 
'A^^X\ Mmm,2 1 2A*5J:tJ^'2 1 2D^iin^bT, ^Mmm.2 1 2A*5^r/ 

2 1 2Di!)^^^n'enn^mm^i[:^m^^zsm7tii\^-^'i>h^mm\zmm-^ 

"^^tfhlZ. 2 1 4^m^mm^-&T. *1S2 0 3<^tHlfe$i^2 1 s a 

t'fi^oT0f^ji^. M^i'S.l^ 1 0 0 r pm (revolutions per minutes) TIhI 

fe^itSo :i(D^v\zLx. mm2 0 

zsmtt:^ h-/\°> h ^^mmvxmf-Bxm 1 4 ^f^m-r^o 

Z.(Dt^. ai 3JC^f cfc^}', ^^M2 1 2 A*5j:t/2 1 2Dfi. S^2 0 
cDS=K2 0 3^cDA*rAS^MJWl::^<b$-fr^C^3?>^^"e^^o 

vrzi!)^-ox. mmm^mu2 0 sizM^x-m^znm^'i^^^t-fy^x^. n 

0% x$>^mmm^mmizf^m-t^^t-fy^x^^o 

*^c, :i(D^oizmm^mm-r^z.ti,z^K}, »is2 o 3^^fe$i±;^=5:<Tt) 
^\,^(DX\ ^(Dx^-x'pmmfj^^mzuKt . m^m<D7.^-xxmmmzf5^m: 
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(4) ^4CDX@ 

^{zit. mmmmitmm^mm^m^^x. mnm^mm't^^tizj;:^). io# 

^fc. mm^tmmmm^m^^r^m^izJit. ^yh-yu-h^m^^x. 5o~i 
sot:, 3 o^^'-^imr^(D^^x^}u^'r^^t\z^K). mit-^i^^^t-^^x^ 

iz^Ki, w^^izmit-^'^^^^-^^x^^o 

(5) ^j:m<Dm^'ttD-^ 

m 1 (Dn.~^y h \z^wmm^t^xv. 
iz^mi^. 
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o.-^;/ hyO^^miO:!::!^;/ h^^L/T, m4(Da.->y hld^iilb, 

M^'^^3(D=L-y h^^^mi(DZL~y h^^bT> m2(Z):i:i>y h^^ffl<Z)m 
4(D=L-y hiZ^ML. ||4(Da--:y hH^V^T, ^H?:it±ffllf|5*JlC=k 
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sfc. :i(D^^\z^i(D:i-y hxuMmi.rcmm^^mr^^t\z^K>. 
n 2 ©rL- h {c*5ViT«, mm\zw\(Dmm^^Mwt^ z. t-zj^x^^^rzub. 
mj^Mm^ M^^t ^^x # ^ o 

h e> m 2 (DO. - h \z^m i.xm,Mm v rem. num 2(Dn.~yhf}^i^^3 
z.(Dj^o\zmm-r^^t\z^K>. mmE-Lmi^^m(Dm^iLxm(D. mm^^ 

^hxM. ^^mmmzi^\^x. ■^mw^^ism\.xmf^%M.'^\=r'Dt.hi^\z. 
^^m^n'mz^\^x. mj^%M\^tzS.mwB.^^n-t'^-^<r^x^^. 

%mz^v^^'^im^<r^mw-^^\z^'&it.u'o. y-^^^-^y h<D^^^mm^ 
\z{i^m^mmEhm^mm^mmmzn^ z. t-^^x^^. 

immm i ] 

(1) mmE-Lm^FCDi^m 
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mi 1 2mm, ^14 3mm, 1. lmm(0:^^7.S^ (OA2;tf^X> 
B:^mmMl=- (W) m) mmi 3 0nm©ITO!^^XA°-y^U>^gfi 

^(.i-r, Xh^-ry^^A"^ — > (^-r >'I6 9 0 Aim. ^^^:/:/ili2 O ^m) 
^^T^y ^ h'^X^^IffVX. m^MA^l 0 OmJ y cm'' ty3i^^'^iz. m 

x«y5^>^bfco ^(Z)^, sijii^gN3 0 3 (s^^n (W) ^m^^x-^i^m 

k>^Xh^^*b, (TgPM) <hbT(DX h^-ryil^(Z) I TOA°^-> 

(^-r >^9 6 0:*:) SrJ^^bfCo 

1 (Dmmmmm(Dmf^ 

'^l,^X. I TOAiS7->±l::> :^^;^7Ml/vX hV2 5 9 P A (mBmt^ 

?a^8 0t:, mm I 0 ^(D^^X^rnVTcWi. S7l£«/&n O OmJ/cm^iifj: 
'A^^X\ ^^MtbTTMAH^fflViT, *K7t^^^#b, $e>{C, ^T— ^ 

y^m^^x. 6 ox:<D^^x^^xh^-'^mmvx. miommmmm 

( I TO(DMP^7 0 AimX 2 9 0 Mm) <hb;^o 
(3)^ 2 ®«rB^^^M(DJ^^ 

:t> (») ^Xbf>ZI-hb, TSBMTS^ I TOA^->(C*fbTTO 
TSX h^-Y^fcAiS^ — > (^-r >ijiS2 0 /zm. ^ili 3 1 0 At m) 
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>^fflViT, 1 6 Or^^j^t^T^X h^-^J^^SbT, PRg<hLT®ll2 

IE?L?iA+ffl:4. 4'. 4 ' ' - hUX [N- (3 -p^^;i/:7x:n;l.) -N 
- >'x:::;i/T^/] hU:7xn;VT^> (MTDATA) , 
a?4, 4'-t:X [N- (l-i-y^)V) -N-7x;i;i/T5 
y] -lf:7a:::i;l/ (NPD) , 
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mm^ytUn:4, A'-MT. (2. 2 -i^:7x-;i/t:-;i/) ^-y:c-)V 
(DP VTP) 

m^axm: hux (8-^yuy-;p) tji/^-'^a (aiq) 

±gPM*t^ : A 1 - L i (L i igS 1 0 a t m%) 

MTDATA : sl*jiSO. 1 — 0. 3nm/sec. . I^ff 6 0 nm 

N P D : 0 . 1 ~ 0 . 3 n m/ sec, l^iP 2 0 n m 

DP VTP :MMM^O. 1~0. 3nm/sec. , 1^04 0 nm 

Alq :^^3S,S0. 1 — 0. 3nm/sec. , )^j¥2 0 nm 

A 1 - L i : ^ 0 . 5 — 1 . On m./ sec, fliff 1 5 0 n m 



©tirihXg 



(2) W11EL^^(7)W# 
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m7i(.^mm.mmmmm i ga s or p c^sh i d e n^m) ^mi^^xmm^ 
mi^vfzo mMvrc^m^^m^o)mmA},t. 43. 919 4mg-e 

v^T^'j^Lfeo ^<Dm^. mmmmWi(Dmm^^mi$-(DmmBit. 43. 919 
(w (%) ) ^^atsb^co ^(D^^, (w) «o. 0 

0 0 9fi»%T*o;t<. 

(i^is) i^renc, DC 1 0 vcD«iE^EPj!jpbT, ^nmo)^^^^-v$>^'Brm 
m (m237imm) ^^Tt^itfco ^lt. -fe^fentfcs 1 0 0 0 c^yji/a? 

^) =^fflViT^^j@^^ffi'J^b;^ci::i^, 3 0 0 c d/m2<i:V^^{i;0^'# 
C I Efe^mi^t3:feViT, CIEx = 0. 15. CIEy = 0. 18T^ 
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[it^^j 1 ] 

^7i<.mito. o7i3a»%T^o, 0. 0 5mm%&sT<Dimzjsrf'r^^^^^ 
7&^^"r#-r> ^^if, ^ia (2 5t:) 7 5r(7)jSiami^Tt::*5ViT, 

[*»J2] 
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m^^^^'^M^n^<i^o\z. mmm2x^\t. ^^y^)v^^. it.%mwo:>mi^ 
x^ij^vt^ffi^. (2 5t:) ^^U7 b'xzo-mwMm.^w 

mm^^mm-^n^^oiz. m^Ti^jm^m-fufj^-or^r^isbiz. ^m^^mi^(D 
^tK^^o. 32i5fi»%T$)D, 0. 0 5mm%uTo:>imzmrf'r^^^^^ 

^fc. #e>nfcW^ELife^sfi^;*cm^> (2 5t:) <D^^xmmi^ 
Tcm-^^zit. ^^mmit-^^o. ssiiuv. m.um^. 7 sx^^^xmrni^r^ 
m^iz\t. 0. 1 sttii'Drco -rtiiD-^. mmELm^<Dm^mnzR7Kx.m^m 
i^ixm^T^mm^i^r^^^^r^r^ib. mmm^mi^(D^yi<.m^ 0 . osmmx^ro) 
mt't^z.t:^^x^r. ±m.^. (2 5"c) ^^*dc};o^\ 7 5x:(Dmum 
mT\z^^^x. y-^xt-y h(D^^\z^^^ytmm(Dm^}^^mmx^^:it:^^ 
mmx$>-orco 
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0.0009 
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70 


70 
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0.15 


0.15 


0.65 


0.65 




@CIEy 


0.18 


0.18 


0.32 


0.32 






0.98 


0.80 


0.94 


0.33 






294 


240 


65.8 


23.1 
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0.97 


0.55 


0.91 


0.15 


2mm 




291 


165 


63.7 


10.5 



m^^fe : ^7Km imm%) . ^ytwm (cd/m^) 



-rut)-^. mi^^rj^2(Dmmmmm^mf^-^tirz:»'7 7.mmizML-€. ^ 
i6\z^'rm7tmmiz:}^if^mi(DZLziyh (isap) <Dm^&m\zmmvrco 

b, ^(D^mx^m^m^mxLUf}^^. a.-^^-s or^-ciST^iirx, 2 
mL.x^^^T^^^w^vtco 
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7t3^Sti3 0 0 c d/m^-r^D. CIEx=0. 15, CIEy=0. IST 

-^ibiz. m^ibntcmmEhmi^mm^. j^m.^. ^m. (25*0 
ZS7 5x:(DmMMm^mz^n^n2mmmmi^xh. wmmtiti^vr^m^ 

-rt^^^. mmm3\ziQ\^^x^. m^nu^WLnx. mm%^mw(D^7^m^ 

mmm 1 x\^2mmnmm\^rcn7^mM^(DmwELm(D^~v^m^. 3 0 5> t 

0 ^fD^xmmzno ZL tfj^x^. mmE Lm^mm^mmmizrFf&x^^^ t. 

%mm\\z^^^X. ^'d>(D3-ZLvV\z^\^x. ^MHul::fl^7Kbfca^£^7°^X 

^2 0 0 s c cm/'7 5 s c cmibfc, ^tz.. y^X-7^5fe^O|^coi£;f7<^ 1 . 

1 8 P a^b, iftJ^iS (13. 5 6 MHz) (D{iitl^5 OWib. y'^X^f^^ 

mm^ 1 0 5><hL.;tc 

mmm4x%h>nr:immELm^^miz^^i^mmmytmi^<D^7i^ 

^MSt* 3 0 0 c d/m^TSD, CIEx = 0. 15, CIEy=0. 1 8X 
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1. ^mmm±iz. {i^u< t^r^mmt. mm^^mi^t. ±^mmt^m 

4. tfitSII2(D3L-^y hi;:, ^M'l4;9X(Dtimge> MffiS«*5j;tJC/^SPS« 

-r-sw^Ji 1 \z%m.(nMmE L^^sacD^itg«o 
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7. mmm2(DZL~yht. mm^4(DZL~yht^^m-r^^t^nwit-r 

9. HfjlB^ScDn::!^:/ h^^\ /\':7T-^<i:, XA°^;/^^B<h 
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\zw-^\^. 

m2(Do.~y hiz^^^x. ^m-^nrc^mM^^i}\imvxm.7i(-mm^m\ 

~y h^^l^X. m3(D:i.=Ly hlZ^MV. 

1 4. m^m6\zt&mo)mmmm^mi^>rzmmELm^mm<Dmmyjmiz^^^ 
iz^mi^. 

m2(Dn.~y M::43ViT> ^m^nrc^wmu^iiumvxm.7mm^n^^. 
mmmm^m^^^x. m7mm-^nrc^^mm^m2(D=L~y h/^j^^nKD^x- 

iL~y hi!)^'bf^l(D:i.r:.y h^^bT. m4(DZL~y hiz^mi^. 

m4(Dn.~y h\z^^^x. mm'^m±mm^\z^Dm±-r^^t. 
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1 5. mMyM7\zmm,(D^mEi^m^mm<Dmmmm^mi^^rcmm:^mz^\^^ 
m2(DZL-y h\z^^^x. ^m-^nrc^mmm^i}Qmvxm.7\(^mm^m^> 

n-y h;{,^^^i cDii:n^y h^^bT, m2(D:L-y h t^m(Dm4<D:i=.y h 

tiz^mv. 

m4(DZL-y hiz^^^x. mm'^M±mmiizjzr)m±'t^^t.. 

16. mM^m^Bm(DmmELm^mm(Dmmyjm\z^^^x. mBm2(D 
h\z^^^xu7i^mm-^nrz.^wMU^> f^KD:^.-^ hizm'mvx^^mi^ 

fctt. mmm3(DiL~y h\z^m-t^^t^wm^ir^mmEi.m^^m(Dmm 

1 7. m^^i nzmm(DmmE-Lm^mm(DmMyjmz^i.^x. tuiBHscD 
Lx. mm±^mm^mf^ir^^t^w^tr^^mELm^mm(Dm7ty3m. 

18. itJt^l lJCfB«OW1^ELS^^B(D»lit;^&f:i43ViT, Hul3it±ffl 

^wz^vm±L'rc^(Dmm^ytmw(D^7i^m^o. o 5a«%OT(D{iti:-r'5 
z. t ^^mt-r^mm e l m^mm(Dmmyjmo 
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